Ascorbate oxidase activity and ascorbic acid content were followed during the development of muskmelon (Cucumis mefo L. var. reticulatus) fruits; The enzyme was highly expressed in ovaries and very young fruit tissues, followed by a decrease in 10-and 20-d-old fruits and an increase in 30-and 35-d-old fruits which coincided with early events of fruit ripening. Ascorbic acid content was negatively correlated with ascorbate oxidase activity. The enzyme was purified to homogeneity following ion exchange, affinity and gel filtration chromatographic trials. The purified enzyme was a glycoprotein of molecular weight 137000 composed of two subunits of molecular we.ight 68000, and ---'m(~d by six isoenzymes with isoelectric points in the range of pH 7.7 to 8.3. Its electron paramagnetic resonance and optical spectra were in agreement with other copper proteins and the enzyme contained eight copper atoms per dimeric molecule. The Km of the enzyme for ascorbic acid was 50 pM. Ascorbate oxidase activity was inhibited by azide and by EDTA, two inhibitors of copper proteins. Optimal conditions for enzyme activity was pH 5.5, and a temperature of 37 QC. Polyclonal antibodies were produced against the purified protein and immunoprecipitated ascorbate oxidase activity.
Introduction
Ascorbate oxidase (EC 1.10.3.3, AAO) catalyses the oxidation of ascorbic acid to dehydroascorbic acid in plant tissues and is highly expressed in cucurbits (Lin and Varner, 1991; Loewus, 1980) . Being a multicopperbinding protein, its catalytic and structural properties have attracted much attention (Avigli1l.no et al., 1983; Co le et al., 1991; Lee and Dawson, 1973b; Malmstrom et al., 1975; Meyer et al., 1991) . However, its physiological role remains largely unknown. In zucchini squash it has been shown that AAO is a cell wall-localized protein that might play a role in the reorganization of the cell wall during the characteristic rapid groWth of cucurbit young fruits (Lin and Vamer, 1991) . This plausible role of AAO in cell growth has been also suggested by Esaka et a/. (1992) who showed that the enzyme is inducible by an auxin in pumpkin fruits. AAO has been purified from various plant species: yellow crook-neck squash and green zucchini squash (Lee and Dawson, 1973a ), cucumber (Nakamura et al., 1968 ), pumpkin (Lee and Dawson, 1973b and abobora (Carvalho et al., 1981) . AAO gene from cucumber (Ohkawa et al., 1989) and pmnpkin (Esaka et al., 1990 ) have 15een cloned and sequenced. \ .
We have observed that AAO activity was highly expressed' in melon flowers and very young fruits. Moreover, the enzyme activity exhibited a noticeable increase during ripening concomitant with the increase in ethylene production. This observation led us to assume a possible but undefined role of AAO in melon ripening . To whom correspondence should be addressed. Fax: +3081 230469. Abbreviations: AAO, ascorbate oxidase; DHA, dehydroascorbic acid; CM, carboxymethyl; EPR, electron paramagnetic resonance; FITC, fluorescein isothiocyanate; IEF, isoelectric focusing; K" constant of inhibition; MT!, 3-(4,5.dimethylthiazolyl-2)-2,5-dipheny!tetrazoiium bromide; pi, isoelectric point; PMS, 5-methylphenazinium methyl sulphate; 20, two dimensional PAGE.
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